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OescriptJon 

suoJ^JZfmJ^T l ° abSOfbent comprising a porous fiber matrix and an amount of 

« .TSS^^T Present m the porous fiber matrix. Such absorbent composites can be incorporated 
.6 into absorbent armies such as disposable diapers, adult incontinence pads, sanitary napkins and the^ike 

An absorbent composite of this type is disclosed in FR-A-2293914. The superaUsorba.it material ol the 
Th Se ' eCted h ^* "™ * copolymer containing hydropic chains, for insmnce 
* rTL i r C fV PerabSOrben< materia ' may be d ^tributed throughout the complete absorbent 

n, S^n^Jlr P T f «?°«^ - * *«tfe intermediate layer between Tiber matrix layers. The 

ISSS^T r" 1 at f n l USed ' S SQ,eCted dUe ! ° ,1S inherent hi <* absorbi "9 TOrtV. *« d « said to be 
especially effects for lower average particles sizes. The importance of neither a high absorbency under 
pressure nor a suitable selection of the size of the superabsorbent particles with respect to the pore size of 
the fiber matrix is not disclosed. 

« t~ m !T rabSOrbCnt (hefeinafter referred to « SAP) and superabsorbent material are not technical 

75 terms. A more precise designation for present hydrogel-forming SAP is ionic hydrocolloid 

' S TT*\ v™*™*™*** in industrv **i to be called superabsorbent a material should imb.be, 

TiLtn 7 I ? ! ^ ° Wn Wei9ht ° f f ' uid and retain " under moderate pressure. The fluid is 

taken into the molecular structure and not simply contained in pores from which it could be expressed by 
squeezing. The hydrogete used in soft contact lenses, semi-permeable membranes and ion-exchange 
20 res.ns are not superabsorbent. Inorganic materials and polysaccharides, which can gel fluids upon 
{r^TuW solutio ^ ™ not superabsorbents unless they can generate a gel when simply exposed to 

It is commonly thought that SAP was invented about 1970 by USDA researchers studying grafted 
^ Tr* n^J^TJ^V" AbSOrb6nCy by P " K " » a «"*e. editor, pages 197-198. Elsevier, New York. New 
-5 York, (1985). Absorbent or gelling polymers are actually much older. As early as 1952, carboxylic ion- 
exchange resins were known which swelled up to 500-fold in sodium bicarbonate, as described in British 
patent /19.330 to Bayer. Nevertheless, the application of these absorbent polymers in consumer products 
was not to be recognized until much later. In 1954, a technique was disclosed for making swellable 
polymers ,n saturated magnesium sulfate solution in U.S. patent 2.810.716 to Markus wherein it was 
30 suggested that such polymers could be used in drug delivery. U.S. patent 3,229.769 to Bashaw and Harper 
issued January 18, 1966 disclosed a lightly crosslmkod poly (potassium acryiate) for gelling wator used in 
f.re-f.ght.ng In 1966. such gelling polymers were actively being promoted for use in disposable sanitary 
products and soon thereafter. U.S. patent 3,669.103 to Harper et al. disclosed various medical and personal 
care uses of acrylic acid and acryl ami de-based gelling polymers. This is probably one of the first 
suggestions in the literature for the use of syntfietic polymers in gelling (absorbing) aqueous body fluids 

Since th.s tune penod. many synthetic SAPs have been made which are directly descended from these 
early materials- 
Present commercially available SAPs are typically crosslinks poly(acrylic acid) or acrylic acid grafted 
on starch. The carboxyl functionality is partially neutralized with sodium or potassium hydroxide Some 
w versions made for agricultural purposes, particularly in Japan, involve graft polymerizing acrylonitrile onto 
. gelatinized starch followed by hydrolysis of the polyacrylonitrile to poly(acrylic acid^co-acrylamide) Al- 
though primarily acrylic ac.d-based SAPs are disclosed in conjunction with the present invention, it should 
be understood that other types of SAP may be contemplated for use. 

In the solution polymerization of partially neutralized acrylic acid, aqueous sodium hydroxide is mixed 
5 with a water solution of acrylic acid. The crosslinker (a difunct.onal monomer) is added followed by the free 
radical polymerization initiator. This method yields a rubbery continuous gc! which is dried and ground to 
the desired particle size. 

The suspension or inverse emulsion technique involves dispersing aqueous monomer and crosslinker in 
a hydrocarbon diluent Organic-soluble free radical initiators are usually employed. Suspension polymcriza- 
3 t.on gives spherical particles with the size controlled by the type and amount of suspending agent The 
water is azeotropically removed and the particles recovered by filtration. 

Although the actual operating conditions used by current producers of SAP may vary the patent 
literature teaches a broad range ol temperature, concentrations, typos of initiators and crosslinks. Patents 
which disclose hydrogel-forming polymer compositions for use in absorbent structures are listed below- 

U.S. Patent 3,901 : 236 to Assarsson et ai. 

U.S. Patent 4,062 : 817 to Westerman 

U.S. Patent 4.076,663 to Masuda et af. 

U.S. Patent 4,286 : 082 to Tsubakimoto et al. 
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U.S. Patent 4.34O.706 to Obayashi at ai. 
U.S. Patent 4.473.689 to Login et al. 
U.S. Patent 4.535.098 to Evani et a). 
European Patent 755 10 
German Patent 3.313.344 

The prior art has recognised the in*pwdrt operating variables of gel stiffness and rele-.tion capacity 
particu.arly. U.S. Paten, Re. 32.649 ,o Brandt et a... which stresses high retention capacity of t^g^Tc^ce 
swollen, upon a subsequently applied load. 

l» J^DT Pr!Qr ** !' aS n °' ,,erelOf0re f «=0B"!«d importance of providing absorbent structures 
havnng hydr^el-fonrnrng polymers capable o, swelling against an applied restraining force. Instead, the prior 
%» P n ^ L aforementioned U.S. Patent Re. 32.649. only discloses the ability of a gel particle to 
reta,n flu,d under an appl,ed pressure after the gel has been allowed to freely swell, that te. without a 
restraining force applied during swelling. 

. n JL iS ^ 0b '^ t °! "? 0 resen V" Vention <o provide an absorbent composite tor a disposable sanitary 
vtcto wh.ch will not only retain fluid under an applied restraining force, but will also absorb fluid under 
actual pressures exerted by the body during use. 

This and other related goals are achieved in an absorbent composite comprising a porous matrix of 
fibers and superabsorbent material wherein the superabsorbent material, can absorb at least about 24 
T*T^ ^ HT"* S °^ i0n °' SOdiUm < * l0ride COfrtaininQ 0.9 percent, by weight, sodium chloride, per 
^ ^ 1 , 9 ""I 0 ' 3 raS,rainin 9 e rosSure <" * *«* 21.000 dynes per square centimeter 
provided that, when in the form of discrete particles, at least about 50%. by weight, of the superabsorbent 
matenai has as.zc in the unswoi.cn condition which is greater than the median pore size o^Ld porous 
fiber matrix, when wot. 

^JcHL PrGfe , rred . f0rm ° f * hG invenlion ' there is voided a diaper comprising a liquid-impermeable 
backsheet a ..quid-permeable topshoet coterminous with the backsheet and the absorbent composite 
structure of the present invention sandwiched therebetween. 

In a preferred form, the absorbent compos.te structure of the present invention has an average density 
m a range from about .10 to .15 gms./cubic cm.; moreover, the preferred hydrocolloid particles of the 
invention comprise a polyacrylate-based composition. 

Brief Description of th e Drawings 

Figure 1 is a cut-away view of a disposable diaper which is a preferred configuration for the absorbent 
articles contemplated herein; 

Figure 2 ,s an enlarged cross- sectional view of Figure 1. showing the dry absorbent composite of (lie 
present invention; 

Figure 3 is an enlarged cross- sect ion a I view of an absorbent composite represented by the prior art 
when wet; 

Figure 4 is an enlarged cross -sectionaJ view of Figure 1. showing the absorbent composite of the present 
invention, when wet; 

Figure 5 is an exploded perspective view of a testing apparatus used to measure horizontal fluid intake 
and flowback characters tics of absorbent composites of the type described below; 
Figure 6 is a side elevational view showing the apparatus of Figure 5 in operation; 

Hgure 7 is a perspective view of a testing apparatus used to evaluate fluid intake and flowback of 
absorbent composites of the type described herein, when the composrtes are in a normal configuration 
of use; 

Figure 6 is a cross-sectional view of Figure 7; 

Figure 9 «s a perspective view, showing a fluid flowback testing apparatus used to evaluate absorbent 
composite of the type described herein; 
Figure 10 is a cross -sectional view of Figure 9; 

Figure 1 1 is a side elevational view of an apparatus used to measure the absorbency of fluid by 
superabsorbent particles against an applied restraint; 

Figure 12 is a side elevational viow of an apparatus used to measure horizontal wicking of absorbent 
composite under an applied restraint; 

Figure 13 is a side elevational view of an apparatus used to measure the permeability to fluid of 
absorbent composites; and 

Figures 14-22 are graphs summarising data from tests on the absorbent composites of Examples MX 
according to the test methods described herein. 
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Oe Jrjtio^ 9 R9UrGS ^ * ^ fU " y under * tood <° me accompanying Detailed 

Detailed Description of the Preferred Embodiment 

a ■ ' — 

inf^r"' 9 ,0 -f f 1 " 6 1 ' ,hefe iS 9 w,era "v a disposable sanitary absorbent article 10. such as an 

,ouS £££ T «H«nent. of the type having a liquid-impermeable backing mat £a. 12." 

h^T f f'" 9 r ,a,er,a ' 14 and 3 " quid abs0fbe "» composite, general* indicated aM6. sandwiched 

therebetween. .„ „s preferred torm. the absorbent article 10 defies , Tgeneral.y hourg.ass shape ha" no a 

e« e n°d i r b lr , ' 0nS J l r ed * ° PPOSed ""O'^"- •** °< the a of oppose a. s^es 

f T 9 ^f 6 ". * , ,ntereonn «*"Q the ends and tefl cut-outs along the sides. The iegc^oots may 

oi^fl™ ^' C '^ "T 8 ™ (n °' SH0,,rn> thS PUrpOS ° ° f con '°™"° *• intermediate crotch 
o^Th, \ ^ i b ° dy ° f 3 Wearer and alSO aidi ° 9 in ,he Potion of lateral spillage of wastes 

75 fasteners (not shown) of the type known in the art to secure it about the body. The liquid-impermeable 
backmg matenal 12 may be made from a commercially available polyolefin film and the liquid-permeable 

ZSZS^T 1 "IfTfK 14 ^ * made ,r ° m a <*>™™"*°»y availabte nonwoven materiaTsuch as a 
spunbonded or carded f.brous web which is wettable and capable of passing urine 

«, ac ok absorbent «™»P°»to 16 of the present invention preferably comprises a porous matrix of fibers 18 
SfJ^T 9 d0ta ' 1 in R9UreS 2 and *• and »P*»taorbonl material 20 dispersed among the 

^^L S ? aC8 . S ° f "J""* 2 "O^^X^t material need not be discrete particles as illustrated, but 
could take the form of continuous or discontinuous fibers. Therefore, the description herein of suitable super 
absorbent matenal should no. be taken so as to limit the claims to exclude non-particulate SAP. The porous 
f.brous main* ol the composite 16 is preferably an air-laid batt of fluff, which may be lormed in a variety ol 

55 ways, for example, according to the teachings of Mazurak and Fries, as set forth in U.S. Patent 4 381 782 
the ent.re disclosure of which is .ncorporated herein by reference and relied upon ' ' 

Although comminuted wood pulp (fluff) is preferred to form the matrix for this invent-on. other wettable 
l.bers such as cotton linters can be used Additionally, the porous matrix may be formed from moltblown 

,„ llT.t .J be " K SUCh as ^ethylene, polypropylene, polyesters, copolymers of polyesters and polvamides 

h Jl mat "* may a ' S ° *** tormed ,rom a mix,ore of " ood P"'P 'W and the meltblown fibers 

discussed above. For example, tho matrix may comprise at least about 5 we.ght percent preferably about 
10 wcght percent synthetic polymer fibers and the remainder may comprise wood pulp fluff. The fibers of 
the matrix are generally hydrophilic or rendered l.ydrophilic through a surface treatment 

The preferred wood pulp fluff is northern or southern softwood krafl wood putp (that is. made according 
lo the sullate process commonly known in the art) which has been bleached Exemplary is a bleached 
souther., p,ne krall wood pulp that can be purchased from ITT Rayonier or International Paper Company A 
hardwood krafl wood pulp may also be used. A suitable hardwood pulp is southern hardwood krafl 
ohhunab e from Weyerhaeuser as "New Bern 309.- The hardwood or softwood fluffs may be used 
separately or in blends, as taught by U.S. Patent 4.699.619 to Bernardin. the entire disclosure of which is 

o herem incorporated by reference and relied upon. For example, when a blend is used the weight ratio of 
softwood krafl pulp to hardwood kraft pulp can be from 1 :3 to 20:1 

The term -density- as used herein refers to the density of tho composite absorbent structure 16 and 
not just the fiber density. The density of the composite 16 should be in the range of about 0.03 to about 

« 9m ^ /CU ^' C b * ,efictal| y from ab °"< 0.08 to about 0.3 gms/cubic cm. most beneficially from about 

k ? 3 ^ Ut 9 m& ' cub,c tne preferred range, in light of considerations of integrity and bulk from 

> m * V? ^ 015 9ms /cubic cm Thc «te"»«ty. 'or the purpose of this application, is measured under 
a load of 0.2 psi (0.000141 kg/mm'). 

The composite 16 may be densif.ed to a desired density in either a heated or unhealed press, such as 
can be obtained from Oake. Grand Haven, Michigan, as a "Dakc Laboratory Press," Model No 44-148 
> which includes a theated) platen operated under suitable conditions of tomperature and pressure as known 
•n the art to achieve the desired density. Alternatively, a calendar nip which may be heated, is suitable for 
use in the densification process, as known in tho art. 

As used heroin the term -superabsorbent- refers lo a material, natural or synthetic, capable ol 
absorbing or gelling at least about 10 times its weight in liquid. In one embodiment of the present invention 
the superabsorbent material comprises a hydrocoUo.d. preferably an ionic hydrocolloid Exemplary of 
superabsorbent material suitable for use in the present invention are polyacrylamides; polyvinyl alcohol 
ethylene .nale.c anhydride copolymers; polyvinyl ethers; hydroxypropylcellulose; carboxymeO> y cellulose. : 
polymers and copolymers of vinyl sulfonic acid: polyacrylates: starch grafted polyacryiates: and the like 
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The superabsorbent materials of the present invention are generally dispersed in the porous fiber 
matrix. As can be seen from reference to Figure 2, when the superabsorbent material is in the form of 
discrete particles the panicles are generally located within the pores of the fiber matrix. 

The composite structures of the present invention generally comprise from about 5 to about 90 weight 
b percent superabsorbent mate rial, beneficially from about 10 to about 70 weight percent and preferably from 
about 10 lo about 60 weight percent based on tola! composite weight. 

Generally, superabsorbent material dispersed in a fibrous matrix enhances the fluid holding capacity of 
the composite. However, due to the swelling nature of the superabsorbent materia), wicking in a horizontal 
plane of the fiber matrix may be severely hindered if the superabsorbent is not carefully selected. This 
jo aspect of the invention will be discussed in greater detail below in connection with Figures 2, 3 and 4. 

Although prior art superabsorbent materials and absorbent composites made therewith have favorably 
exhibited the ability to freely swell with fluid and retain such fluid against an applied pressure, the benefits 
of this characteristic are. to an extent, illusory. The reason for this is. that to exhibit an improved 
performance in use. the superabsorbent material must also have the ability to initially imbibe fluid and swell 
15 whHe being subjected to a load. In use. such a load may be applied to the superabsorbent by the body of a 
person who is sitting or lying on the composite and/or by dynamic torsional pressures, e.g. during leg 
movement, while wearing a garment containing the absorbent composite. 

The inventor has found that an absorbent composite 16 comprising a porous matrix of fibers 18 and 
superabsorbent particles 20 interspersed among the fibers 18 (Figs. 1. 2 and 4) exhibits an improved 
so performance when the particles 20 can swell against an applied restraining force of from about 10.000 to 
about 50.000 dynes/sq. cm. while performing an amount of work greater than about 300.000 ergs/gm of 
particles- Prefcrabiy : greater than about 500.000 ergs/gm of particles. These are the typical applied forces 
during use of. for example, a diaper as worn by a medium to large-sized infant. 

For the purposes o( this application the ability of a superabsorbent material to swell under an applied 
25 force and thereby perform work is quantified as the Absorbency Under Load or AUL. The AUL is expressed 
as the amount (in milliliters) of an aqueous sodium chloride solution (0.9 weight percent sodium chloride) 
which the superabsorbent material can absorb per gram in one hour under a load of 21,000 dynes per 
square centimeter. The amount of work performed by the superabsorbent is given by the formula: 

30 W = (AUL) x (Restraining Force) 

wherein W is work. AUL and restraining force (or load) are as defined above. For example, a superabsor- 
bent having an AUL of 27 under a load of 21.000 dynes per square centimeter would perform an amount of 
work equal to 27 x (2 1 ,000) or 567,000 ergs per gram of superabsorbent. 

:jb The method by which AUL is determined is set forth in greater detail below. The AUL is thought to be a 

function of the following factors; (1) gel stiffness while swelling. (2) ability lo imbibe the fluid by osmotic and 
iniernal electrostatic repulsion forces, (3) surface wettability of the superabsorbent material, and (4) particle 
size distribution when wetted. 

The inventor has discovered that it is desirable to employ superabsorbent materials having an AUL of at 

40 least about 24 and beneficially at least 27. The importance of employing a superabsorbent material having a 
relatively high AUL has been discussed briefly above. Specifically, it is often the case that the superabsor- 
bent material will bo located in a garment, such as a diaper, and the garment located, relative to the wearor. 
such that the superabsorbent material will be placed under a load or restraining force at the time it contacts 
the liquid to be absorbed. Accordingly, the superabsorbent material can only absorb the liquid if the 

*s superabsorbent is capable of performing work sufficient to overcome the restraining force. As a general rule, 
superabsorbent materials having an AUL of at least about 24 and beneficially at least 27 will be able to 
perform the amount of work necessary to overcome the restraining forces typically applied when the 
composites of the present invention are incorporated into the personal care products such as diapers, 
incontinence garments, sanitary napkins and the like. As a result of employing superabsorbent materials 

53 having an AUL of at least about 24. personal care products employing such superabsorbent materials have 
been found to perform better. Specifically, diapers employing such high AUL superabsorbent materials have 
been found to exhibit fewer overnight leaks. 

In one preferred embodiment of tho present invention, the porous fiber matrix is tormod from cellulosic 
material such as wood pulp fluff. When the porous fiber matrix is formed from a cellulosic material the 

55 superabsorbent material has an AUL of at least 27. 

In another preferred embodiment of the present invention, the porous fiber matrix comprises at least 
about 3 percent and preferably 5 percent, by weight, of a synthetic polymeric fiber and the remainder of the 
matrix is formed from cellulosic material. When the porous fiber matrix, comprises synthetic polymeric 

5 
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fibers, the suporabsorbent material has an AUL of at least about 24 

6 have an AUL of at least about 2*^nri* 1 f 000 ? 1 '" 0 '^ the Purred superabsorbent materials will 
feast about 32 preferred superabsorbent materials will have an AUL of at 

one ,orther . f bee " discov « r ed that the ability to rapidly imbibe multiple fluid surges spaced in time from 

l^noZS J* L' i mprtWeS ,he Prance of the composite 16when incor£a,JS a d £er 

» fluid isrr^jis, 0 : zs2r? aspeci in r^ 3 a composue w!ih ,he ab!my ,o imbibe ^ 

^olirl3 rl J. ab " ,,y '° m * ,nte " 1 OP®" cap.llar.es in the porous fiber matrix after the first Zid 

£J?2£ ^ JLZ?" ^ maWX »^™b**bent materia, are known to exSt 
btock.no. Gel-bfockmg occurs when the superabsorbent material swells on contact with liquid and blocks 1 

cTbS? "° mber °' CaPiHarieS PreSSnt ' n ^ m3trfa< - Such a •Hu.Bon" SSed in Figure 3^nce 
» S^ a .7^1 S r bSeqUen ! SUr9CS Ca " n0< ™» throu 9 h ^ matrix in order to be a£on^T£ 
» add,t.on a | superabsorbent material located remote from the location of the fluid surges ^orbed by 

The .nventor has discovered that by selecting the size of the superabsorbent material the effects of oel- 
SfS . ^ T « ' Urther minim,Md - SpeCifica »^ '•" »» form of discrete* rfes 

havH £?V£' T I 31 ' eaSl ab ° Ut ^ by wei0ht " of ,he superabsorbent material should 
«. m-T k ?k unswoBen co ^ rtK » 1 which is greater than the median interfiber spaces <pores) of tte 
w matnx when the matr.x ,s in a wetted condition. That is. the size of at least about SO-Z^of he ^swollen 

InT^Z^V^V mUSt 9reater tha " the median P° re size °« ,h « when t^e mate rs wl" 

and the superabsorbent particles are not present. is wet 

When the superabsorbent material of the present invent.cn has a dry siae within the defined ranoes a „d 
does not break apart into smaller unite when wetted, i, win. upon sweLg. gel^eC^ sucTtha^ J 

* ma.nta.ns a capillary structure in the matrix. That is. rather than expanding o fill the poreTas in Rou f 3 
.he superabsorbent expands to push the fibers apart as it.ustrateS in Figure 4 <« Z £ 0 J n 

capillary structure is maintained even when the superabsorbent is in a swollen stated™ lenar^e oTa 
cap.Hary network aiiows the matnx in a targe, area (where liquid inifal.y is app.iod to aTaotoroen" 

o inZT ' m ° re feadi,y d6hydrated thuS a »°-"9 »» matrix to more readil^receive the 

as dtL™w!)T n rOU3fenC ? t0 the S,ZG ° f the superabsorbent particles refers to the s.ze of the partic.es 
a^determ.ned by s.eve analys.s according to American Society for Testing and Materials test method D-' 

. abov^^T"'?' T T ma, " X ' S ' 0rmed ,r ° m ,he ,,berS Scribed ^ove. in the manner described 
ooTs e n M. ,° nS deSCr '. tX!d aboVe «"«» 'etaHonahip between superabsorbent partic.e «i« and t., U 

sTe o ea, e ^h'* ,TJ T 3ChieVed by haVi " 9 31 le3Sl *° ul 50% ° f ,he superabsorbent particles with a 

JEa^^^ m,Cr ° nS - b ° ner,C "" y ° re3,er ' han ab<X,t 

5 1»Z, e h n .h f r. SUP fK ab T^ nt ma,er ' a ' iS ln lhe ^ °' 3 ' iber (havi "9 a te "0 th '° diame «* '*«'° of at leas, 
the ^Zlt JZT^ etef °' *? ' iber a,feCt Q*-****"* Spec-ficaiiy. when in the form of a fiber, 

of th„TJ ! maV COOlaCl ,hS ^ r ' X ,iberS at 3 number of ,oca,ions a,o "0 its length. As a result 

-h£ ■* ^"1 f 3 S " ' S ^ nocossar y ,w a superabsorbent f.bor to meet the limilafons sot forth 
l^In7Tj GSr T Z ^T* 6 Si2e - HOWCVer ' 08 ° 9eneral ft is desireabte tha « at t»ut SfTweight 
of satd fiS, r 1 T 3 V 81 J 5 ' abOU, 80 Wei9ht PerC6nt °' ^ ""P-'-baorbent fibers, based on total weigh, 
mi^s ^ f 1 B , e0metr,C meao diamater of at lea st about 33 microns, preferably of at least about 67 

™2 roo^thtToH fTZ mCa ° diamC,Cf rat '° 0 ' 81 ,eaSt 5:1 ThG 9 e ° me,riC diame ^ r ! = » h = 

square root of the product of the major cross sectional axis and the minor cross sectional axis 

tostM iTs'sTf^T**^,*,?™ acc ° rdi "0 to Examples MX (including comparative examples) and 

iGstco as set forth in the following methods 

TEST METHODS 

Synthetic Urino 

roml!!!-, 5 ^?,^ 1 "'" 6 compos,tion osed herei " w « ^justed to more closely simulate the electrolyte 
compos.,.on of baby ur.ne. namely: 0 31 g. CaH«(PO. ) 2 H 2 0. 0.68 g. K H;PO,. 0.48 g. MgSO.ZH.O. 1.33 g 

preserv.t.ves. 8.6g. urea and 0.1 g. P lur0 nic ,0RS per .iter, us.ng distil.ed water as a solvent The 
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components were added to 900 mis. of distilled water in the order given and each dissolved before the next 
component was added, and finally diluted to 1 liter. To obtain larger quantities, the above quantities were 
scaled -up proportionately. 

5 Absorbency Under Load 



Referring to Figure 11, a Demand Absorbency Tester (DAT) 48 is used, which is similar to a GATS 
(Gravimetric Absorbency Test System), available from M/K Systems, Danners. MA, as well as the system 
described by Lichsiein in pages 129-142 or the INDA Technological Symposium Proceedings. March 1974. 
jo A porous plate 57 is used having ports 52 confined within the 2.5 cm. diameter area and covered by the 
absorbency underload <AUL) apparatus 50. An electro balance 54 is used to measure the flow of fluid, 
normally 0.9 (w/w)% NaCI into the hydrocolloid particles 60. The special apparatus 50 used to contain the 
hydrocolioid particles is made from one inch (2.54 cm.) inside diameter thermoplastic tubing 56 machined- 
out slightly to be sure of concentricity and then 100 mesh stainless steel wire cloth 58 is fused on the 
is bottom by heating the wire cloth in a flame until red hot after which the cylinder is held onto the cloth until 
cooled. A soldering iron can be utilized to touch up the seal if unsuccessful or it breaks. Care must be taken 
to maintain a flat smooth bottom and not distort the inside of the cylinder. The 4.4g piston (60) is made 
from one inch diameter solid material (e.g. Plexiglas) and is machined to closely fit without binding in the 
cylinder 56. A standard 100 gm. weight 62 is used to provide a 2t,000 dyne/sq.cm. (about 0.3 psi) 
20 restraining load which is commonly experienced in infant diapers. Unless specified otherwise, a sample 
corresponding to a layer of at least about 300 gsm. (0.16 g.) of granules is utilized for testing AUL. The 
sample is taken from granules which arc prc-scrccned through U.S. standard #30 mesh and retained on 
U.S. std. #60 mesh. The particles can be pro-screened by hand or automatically with, for example, a Ro- 
Tap Mechanical Sieve Shaker Model B available from W.S. Tyler, Inc.. Mentor Ohio. 
25 This test is initiated by placing a 3 cm. diameter GF/A glass filter paper 64 onto the plate 57, (the paper 

is sized to be larger than the i.d. and smaller than the o.d. of the cylinder, to insure good contact while 
eliminating evaporation over the ports 52 of the DAT 48 and then allowing saturation to occur. The desired 
amount of particles 66 (about 0.1 6g.) is weighed out on a weigh paper and placed on the wire cloth 58 at 
the bottom of the AUL apparatus 50. The apparatus 50 is shaken to level the granules 66 on the wire cloth 
30 58. Care is taken to be sure no granules 66 are clinging to the wall of the cylinder 56. After carefully placing 
the piston 60 and weight 62 on the granules 66 in the cylinder 56, the AUL apparatus 50 is placed on the 
glass filter paper 64. The amount of fluid pick-up is monitored as a function of time either directly by hand, 
with' a strip chart recorder or directly into a data acquisition or Personal Computer System. 

The amGunt of fluid pickup measured after one hour is the AUL value, however, the rate of fluid pickup 
can also be measured. Two checks can be made to insure the accuracy of the instantaneous final readout. 
The height the piston 60 rises multiplied by the cross-sectional area of the cylinder 56 should nearly equal 
the amount of fluid picked up and the cylinder apparatus 50 can be weighed before and after the test, with 
the difference in weight equaling the fluid pick-up. 

To analyze the impact of different restraining loads additional or smaller weights are utilized. Further 
40 insights are also obtained by analyzing the actual work done which is simply the height multiplied by the 
restraining load (or the restraining pressure in dynes/sq.cm. multiplied by the AUL (ml./g.) lo yield the 
amount of work (ergs./g.). This is the total work done due to the particles 66 being totally restrained from 
moving in the X-Y plane by the cylinder 56. This restraint in the X-Y plane is the key feature of this test, 
since with a 300 gsm. layer the particles being restrained in the X-Y plane must expand a significant 
4$ distance vertically against the restraining load in order to obtain a large AUL value. 

Gel Stiffness (Shear Modulus) 

The shear modulus or gel stiffness (G"> is determined using prc-screencd particles of from about 90 to 
so 300 micrometers (retained on No. 170 U.S. std. sieve, passing through No. 30 U.S. std. sieve) by swelling 
the particles in a 100: 1 solution of NaCI (0.9 w/w%) for one hour, removing the excess fluid with vacuum by 
spreading the gel on a Buchner funnel covered with filter paper for 3 minutes. The gel is kept in a closed 
container until roady lor testing. 

Just before placing the gel between the parallel plates of the rheometer it is blotted on filter paper to 
55 be sure no free water is present between the particles during testing. 

Testing is done on a Rheometrics. Inc. RDS II dynamic mechanical spectrometer between 25 mm. 
diameter parallel plates : spaced 2mm. apart, at 1% strain amplitude. 10 radian/sec. oscillation Irequency 
and at ambient temperature (22 * C). 



05/26/9S TUK 17:51 ITX/RX NO SI 23 I % 0 2 I 



EP O 339 461 B1 

Horizontal Wicking Undor Load - Test Me thod 

Again a DAT is utilized, as in Figure 12. except that the end of a 3" x 14.5" (76.2 mm x 368 3 mm) strip 
o composite 22 ,s ptaced in a trough 24 fed from the fluid source 26. Weights 28 and 30 ot 2700g^ach a a 
S P'-ed on a c.^ s ab (tor example P,exi g ,as«) having a 1«- (6 . 35 mm^ickness and coveSg ^Zp 
22. The amount of flu.d being wicked tj.rough the composite 22 i s determined with an electrobalaoce 34 

^Tr^TT^ ,S C ^ Sd °" dia ' S 36 ' M WhiCh meaS " re « heSe P'OP**** « * '»"<*°" Of tiZ By 
use A^ I" «^ rr • intate iS ^"^^"y "-N** "™<*«ng actual multiple urine insu.ts in 

r D ^LiLT? . ? ,k „ Pr !^ rto8d r ° Uli,1e '" e - 5 mi " U,eS " uid intake - 15 "•*» '"lake 

/h ^ 1 d ' s *«b««on is measured by quickly cutting the strip into sections, weighing 
these sections wet. drymg them, weighing dry and correcting for the solids from the testing fluid. 

Fluid-Intake and Fiowback Evaluation (FIFE ) 

5 J^rfT' 31 " 3 S h°,T ^ R9UreS 5 Snd 6 iS U,il!zed ,or this ,esL The <*0"" in Phantom at 68) to 

i^old^ h P f h V C , Jtt ; n9 r the te 9 * ,as,ic m9m "ers (not shown) every 1 " (25.4 mm) a.ong their length 
ZZl , th "L 9 T P,e '° Be ,,at - The absorbe " t composite may be tested either alone or sandwiched 

between facng and backing sheets utilizing 2-sidod tape to fasten the elements together. Samp.e 
dimensions^ weight and densrty profile of the sample, amount of composite per sample, as well as the 
' aC,n9 *" d b ^ k,n9 c m ater,als, must be controlled as appropriate to obtain valid results. Data reported herein 
were obtained with S" x 15" rectangular absorbent batts alone. 

The sample 68 to be tested is placed flat and smooth under an 880g cylinder plate assembly 70 such 
hat the cyhnder ,2 wh«:h has a 5.1 cm i.d.. ends up in a designated .ocation /<. For example. 4-1/2" 
• ,7 T I 0 r 196 °' thS com P° site ,or small (s). 5" (127 mm) from the edge for medium (m), 5- 

' ^ r9e W and S * 3M " (,46 - 0S mm > ,or e>rtra laf 9 e <*<) di »Pera was used. Under the 

S T ,n J* 3 ' a,sed P laMorm 78 which is (6.35 mm, high (d) x 6" (152.4 mm) long (e) x 3" (76.2 mm) 
wide (f) Also, the cylinder 72 extends a d.stance (g) of about 1/32" (0.794 mm, below the cy.inder pia.e 
assembly 70. 

A specified amount of synthetic urine (e.g. 60. 80 and 100 ml., respectively, for small medium and 
arge diapers) is poured through the funnel 76 on top of the cylinder 72. The time elapsing between the first 
fluid contact with the sampfo and the time when fluid disappears into the sample is measured with a stop 
watch One minute after the initial fluid insult is imbibed, a second insult of the same size is introduced The 
time to imbibe the fluid is measured as for the first insult. 

Referring to Figures 9 and 10, one minute after the second insult is imbibed, the sample 68 .s placed 
Vo L c T. a^*^ *> covered with blotter paper 82 together with liquid impervious latex sheeting 
84. A 35.000 dyne/sq. cm (about 0.5 psi ) vacuum pressure is then applied to suck the impervious latex 
sheet.ng 84 onto the blotter 82 and sample 68 for two minutes. The .ncrease in weight of the blotter paper 
82 represents the fiowback. 

Within one minute after completion of the fiowback. a third fluid insult is introduced and timed The 
fluid-intake time then , s the number of seconds for the prescribed amount of fluid (80 ml for the results 
quoted herein) to enter the sample. 

Vertical -Ru id Intake and Fiowback Evaluat ion (V-FIFE) 

Referring to figures 7 and 8. the absorbent structure is placed in a trough 40 with an included angle 
alpha of 60" . such that all "runoff" is contained on the bodyside proximity of the absorbent structure using 
suitable dams 42 along the sample edges. The total time to imbibe the insult is measured. Fluid is delivered 
from a nozzle 46 having 4 mm. diameter (a) which is attached to a peristaltic pump equipped with a pulse 
suppressor. The nozzle is placed a distance (b) of 6 mm.from the absorbent surface, a distance (c) of about 
6.3 cm from the end of the composite and at a perpendicular angle. Fluid is dispensed at an average rate of 
12 ml./sec. for 5 seconds during each insult (total 60 ml). 

The fluid volume per insult (60 ml) is divided by the time elapsed between initial fluid contact and 
disappearance beneath the absorbent surface to determine the fluid intake rate. Samples are allowed to 
equilibrate 15 minutes between insults. For the data utilized herein, no fiowback evaluation took place 
between the 2nd and 3rd insult, as in the FIFE test. 

Multiple Insult Demand Absorbency Test (MIDAT) 
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A piece of absorbent composite 68 mm. in diameter , „ 

in the AUL test figure 11) with about a 17 oon h , ^ ® d ° Ver 3 StnglQ 3 mm - P 0 * ° f * DAT (as 

After 3 g/g. of fluid was abso^ed ^ valve waf clo^H ^ ^ (abOUt 0 25 PS<) '° ad ^ ^ sample. 

The valve was then o^r^^ lZ"^ J <* «^ *>r 15 minxes. 

> then opened until 9 g/g was imbU*^ After ^^^TjTJ T " ^ 

riuid intake rate. S minutes, the valve was opened to obtain the final 

By inspection of a graph showing fluid uptake, the time to reach 3. 6 and 9 g/g. can be compared. 

Permeability 

10 

at an ang.e of 46 - . A second nonwottX pte X^aLo^ZT aS 
placed over the sample, being restrained from k ptMo T ° reCe,v,n 9 **0«rt» 94 thereon was 

« utilized to provide 21.000 dynes/S (a^ u , o T D ^W * an **° r ^ 96 A WelgHt of 964 9 ms " «~ 
fluid 98 passing through L tnTp^as «,^ed TaTan^oTS^ ' 0 ** ^ ^ * 
connected to a strip chart recorder 104 The amount of fi n 10 ° r9St,n 9 °" « electro balance 102 
an equilibrium flow rate is estab.isned is propo^oS ?1 ^ uZ*™" 9 Per unit ,ime attef 

the degree of openness of the abslrbem co^^J "-plane permeability which, in torn, is related to 

x> sample to conducT fluid, ^^"t composite structure and a direct measure of the ability of the 

Example I 



et al., 



Superabsorbent ^ter^a^^^^ V ^ ^ ™ - 

ava.lable (acing and backing sheets were k * 2 -«"«*°" grad,ent ,n the batt. Commercially 



Example II 



Example III 



45 



weight of about 1 000 asm Example I. The absorbent composites formed had a basis 



weight of about 1 ,000 gsm 
so Example IV 



l>yi5^ ta ?T^ir^ ST cL" 9 10 f™^ 3 ^V*ocoWd sold under the name 

chinked sodium .a-7o?po5(^?S S?S^,T V " ^'T^ Th " ^rocoHo.d ,s a 

1.000 gsm. pory (acrylic acd). The absorbent composites formed had a basis weight of about 



Example V 



0 
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Absorbent composes were made according to Examples III and IV with a basis weight of about 500 
gsm and a uniform distribution of superabsorbent (hydrocolloid) partictes in the batt. The hydrocolloid used 
was ob amec I from Hoechst Ce.anese Corporation under the designation IM5000P. with a sample number ^ 
93-1 171-01 . The hydrocolloid is a crosslinked sodium salt of poly(acrylic add). 



Example VI 



Absorbent composites were made according to Example V. using hydrocolloid obtained from the Dow 
Chem.cal Company under the designation Orytech 532. Lot No. 861014C. The hydrocolloid is a crosslinked 

SOdium salt rtf rK-ilv/ar-rv/li*- sn~i*-t\ 



o sodium salt of poly (acrylic acid) 
Example VH 

Absorbent composites were made in accordance with the method of Examples I and II using a 
5 Lr" 0,d obtained fr °™ ^e Dow Chemical Company under the designation Orytech 533. lot no 
87040221. The hydrocolloid is a crosslinked sodium salt of poly<acrylic acid). 

Example VIII 

0 Absorbent composites wore made according to Example I. using hydrocolloid particles obtained in an 
agglomerated form as IM5000. lot no. U706607 from Hoechst Celanese Corporation. Portsmouth VA The 
hydrocolloid .s a crosslinked sodium salt of poly(acrylic acid). This hydrocolloid tended to dc- agglomerate 
resulting «n less favorable performance when tested than did the nonagglomerated IMS000 of Example I H 
is befceved that the small, de-agglomeraied particles of Example VIII impair performance by clogging the 

1 mterf.ber spaces and the spaces between the particles, thereby reducing permeability of the composite It is 
further believed that results observed w.th Example VIII indicate the significance of the particle size 
distribution in performance of the composite. 

Example IX 

Absorbent composites were made according to Example I, using hydrocolloid particles obtained as 
IM1500P. lot no. 71991 A64i from Hoechst Celanese Corporation, Portsmouth. VA. The hydrocolloid is a 
starch grafted crosslinked sodium salt of poly(acrylic acid). Example IX represents a prior art comparative 
control versus Example VIII. Results indicate agglomerated IM5000 (Example VIII) functions at parity with 
IM 1500 (Example IX) 

Summary of Test Results 

As shown by the graphs of Figures 14. 15. and 22. whole diapers of the general configuration discussed 
and shown «n conjunction with F.gure 1, and having absorbent composites made according to the Examples 
indicated, were tested on infants and the percentage of leaks was determined by the ability of the diaper to 
contain ur.ne without overflowing onto and soiling outer clothing. As shown in the graph of Figuro 14 lower 
leakage rates are apparently attributable to the preferred diaper being able to better absorb and contain 
unne upon the second and third, rather than only the first urine surge or insult. It is estimated that these 
surges correspond to the average bladder capacity of the infants being tested. The purpose of this test was 
to qualitatively confirm the results of the experimental measurements obtained according to the test 
methods discussed herein. These in-use test results showed significantly improved leakage reduction in 
diapers having absorbent composites with hydrocolloid particles having a higher AUL where the average 
amount of hydrocolloid per diaper was in the range of 3 to 7 grams Table A, immediately below 
summarizes the percentage of leaks observed. Consistency of the results indicates that no pattern exisls to 
indicate any interaction with different loadings of SAP. (Note. Example Virs 7 gpd. total leakage results 
appaanng better than Example I's 7 gpd. total leakage results is attributable to normal experimental 
variability.) 

This data clearly demonstates the desirability of employing a relatively high AUL superabsorbent 
matenai. As the AUL of the superabsorbent material increases the performance (as measured by leakage) 
of a d.aper employing the superabsorbent material similarly increases. This relationship between perfor- 
mance and AUL has not hereiofor been recognieed. 
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TABLE A 1N-USE LEAKAGE RESULTS 



Exampl e 
jo No. o/Oiap. 



% Total Leaks 



Overnight Leaks 



Avg . 



3 
5 
7 



7.4 
5.8 
5. 1 



6.1 



14.7 
10.1 12.3 
12.0 



vir 
vi r 



12.6 
8.2 
3. 1 



8.0 



20.7 
21.2 16.4 
7.4 



I I 

ir 
1 1 



14.2 
9.8 
8.4 



10.8 



28.4 
20.0 
16.0 



21.4 



Samples of diaper comprising the sandwiched absorbent composite having lacing and backing sheets 
attached thereto, were subjected to the Horizontal Wicking Under Load test. Fluid uptake capacity was 
measured for 5 minutes (three repititions. 15 minutes apart) under an applied load of .33 psi. The amount of 
fluid uptake is shown on the graph in Figure 18 and the fluid wricking distance in Figure 19. The test results 
indicate that a reduction in wicking occurred due to swelling of the hydrocolloid particles and. consequently, 
the clogging of the pores in the samples of Example II. This phenomenon is fully confirmed by the 
permeability tests discussed below, even though no significant differences in bulk change between 
composites having high vs. low AUL hydrocolloids were observed during these tests. The test results in 
Figure 21 further show that those Examples using higher AUL hydrocolloids perform a greater amount of 
work producing a more open structure, resulting in greater wicking rates, than the lower AUL Examples. 

Figure 5 shows the apparatus used to measure horizontal fluid intake and flowback of composites 
subjected to loads of approximately .1 psi (about 7,000 dynes per square centimeter). The test results 
indicated that the average fluid intake values for Examples containing high AUL hydrocolloids exhibited a 
15-20% improvement on tbe second insult over those Examples containing a lower AUL hydrocolloid for 
composite densities of about .15 grams/cubic centimeter. A lower scale second insult improvement of about 
5% was seen for higher AUL composites at densities of about .11) grams/cubic centimeter. However, a 20% 
improvement was seen on the third fluid insult regardless of density in the range from about .10 to .15 
grams per cubic centimeter. 

The test shown in Figures 7 and 8 endeavors to simulate actual product alignment in use while multiple 
insults of fluid are delivered to the absorbent composite, measuring the rate of fluid imbibed. The results 
shown in Figure 20 indicate that the rate of fluid uptake increased, even with increased hydrocolloid particle 
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concGntrat.on, for those examples having composites containing relatively higher AUL hydrocolloids 
Stgnif.cantly : the rate of uptake on the fourth fluid insult closely resembled the rate for the first insult for 
absorbent composites containing high AUL hydrocolloids. 

The Multiple Insult Demand Absoroency Test (MIDAT) was employed to simulate the time between 
actual fluid insults .n diaper use. wherein the fibrous matrix of the absorbent composite collapses when wet 
about the hydrocoiloid particles As shown by the results depicted in Figure 16. these Examples comprising 
hydrocolloids w.th relatively higher AUUs imbibe faster during multiple fluid insults. This quality again 
correlates to better diaper performance in terms of less urine leakage. 

As shown graphically by the results summarised in Figures 17 and 21. Examples containing the 
relatfvely higher AUL hydrocoiloid perform a significantly higher and more consistent amount of work 
against an applied load of up to about 1.0 pst (0.007 kg/mm 2 ) during the time that multiple fluid insults are 
imbibed. These results are also summarized in Table B below. 



75 




TABLE 6 AUL & 


WORK VS APPLIED LOAD 






20 






SAP FROM EXAMPLE 


I SAP FROM 


FXAMP! F 






Pressure 


AUL* 


WORK AUL* 


WORK 


25 


PSI 


( Dynes /Cm 2 * 


ml/q 


ergs/q m1/< 


3 erg/g 




0 


0 


42 


0 48 0 




30 


0.012 


850 


38 


32,300 47 


39,950 




0. 30 


20,700 


26 


538,200 9 


186,300 




0.56 


38,600 


13 


501,800 8 


308,300 




0.85 


58,600 


8 


468,800 7 


410,200 




1.7 


117, 100 


3 


936,800 6 


702,600 


4Q 


* Val 


tie determined based on 


a single measurement. 







Referring to Figure 13. the fluid flow rate through a sample of absorbent composite, acting as a syphon, 
was measured as an approximate restraining force of .3 psi (0.000211 kg/mm 2 ) was applied to the sample in 
45 order to evaluate the fluid permeability (ability to conduct fluid) of the sample indicating the degree of 
clogging or openness of the matrix structure Pores that were more open gave less resistance to flow 
through the composite, hence, high flow rate under the driving force of gravity. The results shown 
immediately below indicate that those Examples containing the relatively higher AUL hydrocoiloid exhibited 
greater permeability than those containing relatively lower AUL hydrocolloids. 



Example M 


Permeability 




(ml/min.) 


1 


13 


II 


8 


V 


6 


VI 


6 
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Particle Size Distribution 



Table C summarizes the particle size distribution of those hydrocolloid particles used in Examples MX 
(includ.ng comparative examples). When examined in light of the test results discussed below. SAP particle 
size is a significant parameter affecting performance of the hydrocolloids in the absorbent composites The 
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ZaZZTZlf** ° f R9Ur ? 22 VS ,h ° com P arative data of Figure 15 shows mat particle size distribution o. 
agglomerated vs. nonagglomerated hydroco.loid, when we,. significantly a,fects\ne percent teaSge ob- 

«h J^.?h ^ roco "° id of VI... when subjected to the AUL test, exhibited a lower AUL 

t?J^ J1-"T ^^'r 3 "°™99.ornera,ed form (Examp.e .,. However. wL„ a 
waTusei forT Aurte^'rin- 3 'T 0 " 0 ***' °' U,e ^tomerated hydrucoltoid parties (Example VI.,,. 
was used tor the AUL test. AUL values were obtained which were comparable to those for Examole 
suggesting funchonal equivalence. However, the teakage comparison. Figure 22. demonstrates onTy Tunc 
0 «t„T V ? , Pf,0f , a :' (EX3,nPte U) ™— ^Us -dicale the smal. partictes b£a«™ 

dl^??^T e T J l™"^"*** ,he «P*««V structure in actua. use and in the norma, AlTES 
described in the Test Method section. TO1 

0 ,^^. d T 0l « ,d WWCh haVe bee " ' 0und •PP™P**» for use in absorbent composites of the 

^ 7' f™ p "* e a S,TO distribution in a range from about 100 to about 1000 micrometers and 
SZSl T 200 t0 850 micromete ^ ~ -^ured using U.S. Standard Mesh sieves 

S.gn.f carrtly. the fibrous matrix havmg the aforementioned particle sizes is pushed apart as soon as the 

ln!£ Ik ' n ' orf,ber spaces which occupied by the particles when the fibers were first wetted 

L orlL 1 ^P 3 " 50 "- *"■««■ P-**- merely expand and fill the pores without being given 

lartiri^ h h eX ° r ' necQssa " wo * <° «'° fibors apart. Examples containing hydrocoltoid 

™«„^ e ?°' valon ^- si « d but possess a relative.y lower ability to absorb under load (AUL) 

functioned d-fferently. they deform thus not opening flow channels (Figure 3) 

rioJ ™7 °* partiCleS havina 3 sma,ler *«» distribution outs.de the appropriate specified range 

does not prov.de a sufhc.ent opportunity for the parties to perform work against a restraining force 
Accord-ngiy. i, has been determined that at least about 50% and preferab.y at .east about 80% by weight of 

Inrt wLn^'f mU !! h T * 9rCater than thC median P° re Si2e of said P° rous ,iber w^" wot 

and when the superabsorbent particles are not present. 

ThG ™dian pore size of nonwoven f.brous webs, including fluffed pulp batts as taught herein, can be 

determined for example by using the method taught by Burgeni. et al. in the Textile Research Journal Vol 

57 at pages 356-366 (May 1967). wherein determination of the equival ent pore diameters for both 

compressed and uncompressed air-laid Kralt pulp tlutt batts is detailed 

Another factor besides the particle/pore size relationship is that greater numbers ol partictes having size 

distributions smaller than those contemplated by the invention are present in the fibrous matrix thereby 

■ ling more of the pores thereof and. consequently, reducing fluid permeability of the absorbent compos.te. 

Illustral.voly. the- agglomerated hydrocolloid particles used in Example VIII break up when wetted into 

smaller-sued particles, resulting only in the composite performing at parity will, the prior art. as shown in 

Figure 22, compared w.th the improved results obtained with Example I (Figure 15) 



Claims 



An absorbent compos.te (1G> comprising a porous fiber matrix (18) and an amount of superabsorbent 
ma tonal (20) present ,n said porous fiber matrix, characterized In that said superabsorbent material 
<<J0> can absorb at least 24 milliliters of an aqueous solution of sodium chloride containing 0 9 weight 
percent, sod.um chlor.de. per gram of superabsorbent material while under a restraining pressure of at 
least 21.000 dynes per square centimeter, provided that, when in the form of discrete particles, at least 
about 50%. by we.ght. of said superabsorbent material has a size in the unswollen condition which is 
greater than the median pore size of said porous fiber matrix (18) when wet. 

The absorbent composite of claim i, wherein said superabsorbent material can absorb at least 27 
m.ll.hters ol an aqueous solution of sodium chloride containing 0.9 weight percent, sodium chloride per 
gram of superabsorbent material while under a restraining pressure of at least 21.000 dynes per square 
centimeter. 

The absorbent composite according to claim i wherein said superabsorbent material (20) can absorb at 
least 29 milliliters of an aqueous solution of sodium chloride containing 0.9 weight percent sodium 
chlor.de. per gram of superabsorbent material while under a restraining pressure of at least 21 000 
dynes per square centimeter. 
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4. The absorbent composite according to claim 1 wherein said superabsorbent material (20) can absorb at 
least 32 milliliters of an aqueous solution of sodium chloride containing 0.9 weight percent sodium 
chloride, per gram of superabsorbent material while under a restraining pressure of at least 21,000 
dynes per square centimeter. 

s 

5. Tlie absorbent composite according to any one of claims 1 to 4, wherein the porous fiber matrix <1) 
comprises wood pulp fluff. 

6. T\xe absorbent composite according lo any of claims 1 lo 5. wherein the porous fiber matrix (18) has a 
jo density of from about 0.03 to about 0.4 grams per cubic centimeter. 

7. The absorbent composite according to any one of claims 1 to 5. wherein the porous fiber matrix (18) 
has a density of from about 0.1 to about 0.15 grams per cubic centimeter. 

75 8. The absorbent composite according to any one of claims 1 lo 7. wherein the composite comprises 
superabsorbent material (20) in an amount of from about 5 to about 80 weight percent based on total 
weight of the absorbent composite (16). 

9. The absorbent composite according to any one of claims 1 to 7, wherein the composite (16) comprises 
20 superabsorbent material (20) in an amount of from about 10 to about 60 weight percent, based on total 

weight of the absorbent composite. 

10. The absorbent composite according to any one of claims 1 to 9, wherein the superabsorbent material 
(20) is in the form of discrete particles. 

25 

11. The absorbent composite according to claim 10, wherein at least about 50%. by weight, of the 
superabsorbent material (20) has a particle size of at least about 100 microns. 

12. The absorbent composite according to claim 10, wherein at least about 50%, by weight, of the 
30 superabsorbent material (20) has a particle size of at least about 150 microns. 

13. The absorbent composite according to any one of claims 1 to 9. wherein the superabsorbent material 
(20) is in the form of fibers having a length to diameter ratio of at least 5:1. further wherein at least 
about 50%. by weight, of said superabsorbent fibers have a geometric mean diameter of at least about 
33 microns. 

14. The absorbent composite according to claim 13, wherein at least about 50%. by weight, of said 
superabsorbent fibers have a geometric mean diameter of at least about 07 microns. 

40 15. The absorbent composite according to any one of claims 1 to 14. wherein at least about 80%. by 
weight, of said superabsorbent material (20) has a size greater than the median pore size of said 
porous fiber matrix (18) when wet. 

16. The absorbent composite according to claim 15. wherein at least about 80%. by weight, of the 
«5 superabsorbent material has a size of at least about 100 microns. 

17. The absorbent composite according to any one of claims 1 to 16, wherein said porous fiber matrix (18) 
comprises at least about 3%, by weight, based on total fiber matrix weight, of a synthetic polymeric 
fiber. 

50 

18. A diaper comprising a liquid-permeable facing material (14) adapted to contact the skin of the wearer, 
and a liquid-impermeable backing material (12) opposrte said liquid-permeable facing material (14). 
characterized In that said diaper turthor comprises an absorbent composite according to any one of 
claims 1 to 17. 

55 

Patentanspruche 

1. Absorbierendes Produkt (16) mit einer porosen Fasermatrix (18) und einem Anteil eines superabsorbie- 
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rendon Mater,a.s (20) in diesec por6 S en Fasermatrix. c aaurctl gekennzelchnet, dafl das superabsor 

unt ^ , ' ^ Gf3mm d0S = u P«^sor bi erenden Materials absorbieren kana wahrend es sicn^ 
50 Ge^Td 9SW T"J >rUCk VO ° m ' ndestens 21 "V^cm* befindet. wobe, mindelr^ e ^ 
SO Gev,.- % des superabsorb-erenden Materials, wenn es in Form ein.elner Partikel vorlieg, eine G^e 
«n n.clH^eschwoI.ene,, Zustand aufweist. die groSer ist als die mitttere Porengro^ deT^oTiSn 
Fasermatrix (18) wenn diese na/5 «st. porosen 

Absorbierendes Produkt nach Anspruch 1. wobei da S superabsorbierende Material mindestens 27 ml 
e,ner wassr lg en Natr,uchlorid.6sun 3 mi. 0.9 Gew,% Natriumchlorid. pro Gramm des superabsorbieren- 
000 dyT^'^T™ ka " n - WShrend dieSCS U " ,er ei " em ^"S^elsen Druck von mindestens 21 

Absorbierendes Produkt nach Anspruch I. wobei das superabsorbierende Material (20) mindestens 29 
«L e ZV, w ^ ssr, a en Natriumchloridlosung mit 0.9% Natriumchlorid. pro Gramm des superabsorbieren- 
dyne^ch/'slehf en W '^ r0n<1 SS " n,er * inom «W"0*"Oi«en Druck von mindestens 21 000 

4. Absorbierendes Produkt nach Anspruch 1. wobei das superabsorbierende Material (20) mindestens 32 
ml Gine r wassr.gen Natriumchloridlosung mit 0.9 Gow,% Natriumchlorid. pro Gramm des superabsor. 

Tr-Z^rn™?™' 5 , ab f OTb,eren tenn - wahfer * ^.eses untor einem 2 wangsweisen Druck von minde- 

stcns 21 000 dynes/cm 2 stent 

•>s 5 ' mZ^TI* Pr °i U> : [ " aCh einSm dSr Ans P rUche 1 b '* <• wobei d.e porose Fasermatrix (18) 

25 Holzpuipefiocken enthait. 

6. Absorbierendes Produkt nach einem der Anspruche 1 bis b. wobe. die porose Fasermatrix (18) eine 
D^hte von etwa 0,03 bis etwa 0,4 Gramm/cm* aufweist 

30 7. Absorbierendes Produkt nach einem der AnsprOche 1 bis 5, wobei die porose Fasermatrix (18) eine 
Dichte von etwa 0,1 bis etwa 0,15 Gramm/cm 3 aufweist. 

8. Absorbierendes Produkt nach einem der Anspruche 1 bis 7. wobei das Produkt superabsorbierendes 
Matenal (20) .n e.ner Menge von etwa 5 bis etwa 80 Gew.-%, basierend auf dem Gosamtgewicht des 
^ ausorbiereriden Produkts (60) unthalt. 

9- Absorbierendes Produkt nach e.nem der Anspruche 1 bis 7, wobei das Produkt (16) super a b sorb ieren- 
des Matenal (20) in einer Menge zwischen etv/a 10 his etwa 60 Gew -% basierend auf dem 
Gesamtgewicht des absorbierenden Produkts enlhalt. 

40 

10. Absorbierendes Produkt nach einem der Anspruche 1 bis 9. wobei das superabsorbierende Material 
(20) in Form oinzelner Partikel vorliogt. 

11. Absorbierendes Produkt nach Anspruch 10. wobei mindestens 50 Gew.-% des superabsorbierenden 
*s Materials (2Q) etne Partikelgrofle vort mindestens etwa 100 u aufweist. 

12. Absorbierendes Produkt nach Anspruch 10. wobei mindestens etwa 50 Gew,% des superabsorbieren- 
den Materials (20) eine Partikelgrofle von mindestens etwa 150 urn aufweist. 

50 13 " ^ orbi ^ rendes P ' odukt "«h einem der Anspruche 1 bis 9. wobei das superabsorbierende Material 
(20) ,n Form von Fasem vorliegt, die ein Verhaltnis von Lange zu Durchmesser von mindestens 5-1 
aufwe.sen, wobe. we.terhin mindestens etwa 50 Gew,% der superabsorbierenden Fasern einen 
geometnschon Hauptdurchmessor von mindestens etwa 33 urn autweison. 

55 14. Absorb.erendes Produkt nach Anspruch 13, wobei mindestens 50 Gew,% der superabsorbierenden 
Fasern e.nen geometrischen Hauptdurchmesser von mindestens etwa 67 urn aufweisen. 

IS. Absorb.erendes Produkt nach einem der AnsprOche I bis 14. wobei mindestens etwa 80 Gew,% des 
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superabsorbierenden Materials (20) eine Grofie aufweist, die groBer als die mittlere PorengroBe der 
pordsen Fasermatrix (1 8) ist, wenn diese nafl ist. 

16. Absorbierendes Produkt nach Anspruch 15. wobei mindestens etwa 80 Gew-% des superabsorbieren- 
b den Materials eine Gro&e von mindestens etwa 100 urn aufweist. 

17. Absorbierendes Produkt nach einem der AnsprOche 1 bis 16, wobei die porose Fasermatrix (18) 
mindestens etwa 3 Gew.-%. basterend auf dem Gesamtgewicht der Fasermatrix. einer synthetischen 
Potymerfaser enlhall. 

ro 

18. Windel mit einem ftussigkertsdurchlassigen Oeckmaterial (14) zum Kontakt mit der Haut des Benutzers. 
und einem fiussigkeitsundurchlassigen. rCckwartigen Material (12). auf der dem flussigkeitsdurchlassi- 
gen Oeckmaterial (14) gegentiberliogenden Seite, dadurch gekennzelchnet, dafl die Windel werterhin 
ein absorbierendes Produkt nach einem der Anspruche 1 bis 17 enthalt 

75 

Revendlcations 

1. Composite absorbant (16) comprenant une matrice en fibre poreuse (18) et une quantite de materiau 
superabsorbant (20) present dans fadite matrice en fibre poreuse, caracterise en ce que tedit materiau 

20 superabsorbant (20) peut absorber au moins 24 millilitres d*uno solution aqueuse de chlorure de 

sodium contenant 0.9 pour cent on poids de chlorure de sodium par gramme de materiau superabsor- 
bant sous une prcssion d'au moins 21.OO0 dynes par centimetre carre. a condition que, lorsqu'il est 
sous la forme de particules discretes, au moins environ SO % en poids dudtt materiau superabsorbant 
preserve une dimension a I'etat non gonfle, superteure a la dimension mediane des pores de ladile 

25 matrice en libre poreuse (18) lorsqu'elle est mouillee. 

2. Composite absorbant de la revendication 1 , dans lequel ledit materiau superabsorbant peut absorber au 
moins 21 millilitres d'une solution aquouse de cNorure de sodium contenant 0,9 pour cent en poids de 
chlorure de sodium par gramme de materiau superabsorbant. sous une pression d'au moins 21.000 

30 dynes par centimetre carre\ 

3. Composite absorbant seion la revendication 1 dans lequel ledit materiau superabsorbant (20) peut 
absorber au moins 29 millilitres d'une solution aqueuse de chlorure de sodium contenant 0.9 pour cent 
en poids do chlorure de sodium par gramme de materiau superabSGrbant, sous une pression d'au 

:ji> moins 21 .000 dynes par centimetre carre. 

4. Composite absorbant seion la revendication 1 dans lequel ledit materiau superabsorbant (20) pent 
absorber au moins 32 millilitres d'une solution aqueuse de chlorure de sodium contenant 0.9 pour cent 
en poids de chlorure de sodium par gramme de materiau superabsorbant. sous une pression d'au 

40 moins 21.000 dynes par centimetre carre. 

5. Composite absorbant seion I'uno quolconquo dos revondications 1 a 4. dans lequol la malnce en libr© 
poreuse (18) comprend de la bourre de pate a papier. 

45 6. Composite absorbant seion Tune quelconque des revondications 1 a S. dans lequel la matrice en fibre 
poreuse (18) a une densite d'environ 0.03 a environ 0.4 gramme par centimetre cube. 

7. Composite absorbant seion Tune quelconque des revondications 1 a 5. dans lequel la matrice en libre 
poreuse (18) a une densite d'environ 0,1 a environ 0,15 gramme par centimetre cube. 

8. Composite absorbant seion I'une quelconque des revondications" I a 7. dans lequel le composite 
comprend du materiau superabsorbant (20) en une quantite d'environ 5 a environ 80 pour cent en 
poids sur la base du poids total du composite absorbant (16). 

55 9. Composite absorbant seion I'une quelconque des revendications 1 a 7, dans lequel le composite (16) 
comprend du mateViau superabsorbant (20) en une quantite" d'environ 10 a environ 60 pour cent en 
poids. sur la base du poids total du composite absorbant. 
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10. Composite ^absorbant selon rune quelconque des revendications 1 a 9 dans lequel le m^ri*,, 
superabsorbant (20) est sous la forme de particutes discr&tes. *" 

11. Composite absorbant selon .a revendication .0. dans lequel au moins environ 50 % en poids du 
mater.au superabsorbant (20, a une dimension de particu.es d'au moins environ , 00 micronT ^ 

12. Compose absorbant selon .a revendication ,o. dans laquel ao moins environ 50 % en poids du 
mater.au superabsorbant (20) a une dimension de particutes d'au moins environ 150 micronT 

»o 13. Composite absorbant selon I'une quelconque des revendications 1 a 9. dans lequel le materiau 

S^wS, w- S ° nV ' r0n 50 % e " poid « desdites fibres W-bsoitantes ont un diameke 

geometrique moyen d'au moins environ 33 microns. ««meire 

Composite absorbant selon la revendication 13. dans lequel au moins environ 50 % en poids desdites 
f.bres superabsorbantes ont un diame.re oeometrique moyen d'au mo.ns environ 67 microns 

mTlTn^T^ "I™ '' Une qu * con *»* des ^vendications 1 a 14. dans lequel au moins environ 

Scores dl f^f 7 S r U r rabSOrt>ant (20> 3 UnC dimenSi °" a la dimension mediane 

des pores do lad.to matr.co en fibre poreuso (18) lorsqu'ello est mouilleo. 

16. Composite absorbant selon ia revendication 15, dans lequel au moins environ 80 % en poids du 
mater.au superabsorbant a une dimension d-au moms environ 100 microns. 

"* ^ P ^fnT ni Seton r une des revendications , a , 6 . dans .equel ladite matrice en 

hbre poreuse (18) comprend au moins environ 3 % en poids d'une fibre synth^tique po.yrr.ere sur la 
base du poids total de la matrice en fibre. 

18 ' «T,TL C °Z P TV ma,6riaU dS C ° ntaCt P^ 31 "* au * "W d*) adapts pour etre au contact 
de la peau de I ut.l.sateur. et un materiau de renfon impermeable aux liquides (12) P lac6 en face dudit 
mater.au de contact pormeab-e aux liquides (.4). caracterisee en ce quo lad.te couche comprend de 
plus un composite absorbant selon Tune quelconque des revendications I a 17. 



ts 14. 



15. 
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FIG. I 
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FIG. 8 
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